Targeting the ubiquitin-proteasome pathway in breast cancer.
The 26S proteasome is an adenosine triphosphate-dependent multicatalytic protease that is responsible for most nonlysosomal intracellular protein degradation. To be selected for proteasomal degradation, proteins must be previously tagged with a polyubiquitin chain, which is then recognized by the proteasome; the ubiquitin chain is removed by isopeptidases and the protein is hydrolysed to small polypeptides. In addition to removing damaged/unnecessary proteins, the proteasome is also an important mechanism of regulation of some key regulatory proteins and their inhibitors. This regulation is crucial for the control of many cellular processes, including activation of transcription factors, cell cycle progression, and apoptosis. The critical role of the ubiquitin-proteasome pathway in tumor cells has led to the investigation of proteasome inhibition as a potential anticancer therapy. The dipeptide boronic acid analogue bortezomib, formerly known as PS-341, is a potent, highly selective, and reversible proteasome inhibitor. The first drug of this class to be used in the clinical setting, it has recently been approved by the US Food and Drug Administration for the treatment of relapsed and refractory multiple myeloma and is currently being tested in clinical trials for the treatment of a wide variety of malignancies. This article provides a summary of the biology of the ubiquitin-proteasome pathway, reviews the available preclinical and clinical data of proteasome inhibition as a therapeutic strategy in breast cancer, and discusses future combination regimens involving bortezomib.